Adolescents eating behaviours have come in the limelight because of the unconventional meals, fast-food intake, and snacking. This study was therefore undertaken to appraise and understand eating behaviours of secondary school adolescents in Mauritius. Data were collected randomly from a representative sample (n=384) of adolescents via a self-administered questionnaire and analysed statistically to examine associations, if any, between socio-demographic factors and eating behaviours. Breakfast was the most frequently (68%) missed meal, attributed mainly to lack of time (79.2%). No significant difference was observed between common socio-demographic variables and breakfast skipping. Adolescents tend to consume healthy food items such as breakfast cereals, fruits and vegetables while fast food consumption was universally present but higher among low income groups. Snacking was highly prevalent (84%) and occurred more often in female teens, urban residents and middle and higher income groups. However, snacking pattern revealed a healthy trend with 76% adolescents reporting drinking water and fruits appeared to be the most popular snack (Popularity Score: 5.57). This study shows that there has been an improvement in the eating behaviour of school adolescents in Mauritius compared to previous local studies.
INTRODUCTION
Adolescence is a period of rapid growth and development bridging childhood and adulthood 1 . Practising healthy eating behaviours is one of the most important factors to meet the nutritional needs of adolescents and proper eating behaviours that are learned in early life are maintained in adulthood thus reduces the risk for major chronic disease 2, 3 . Physical and psychological changes occurring during this period usually significantly influence their dietary behaviours 1, 4 . As teens become more independent, they make more of their own food choices. Nevertheless, being influenced by a multitude of factors (biological, social, physical, economic, psychosocial, attitudes, beliefs and knowledge about food) and changing of lifestyle may affect their dietary choices and eating behaviours, thus making them fail to adhere to healthy eating practices 5, 6 .
chocolates, sweets, and sugared fizzy drinks and are not consuming enough fruits and vegetables 12, 13 . In addition, fast food options such as pizzas, fried chicken, burgers, and hot dogs are gaining popularity among adolescents, possibly because of their taste, convenience and the influence of peers 14 .
Over the past few decades, Mauritius has undergone significant economic progress. This has led to considerable changes in the lifestyle of Mauritians so much so that Mauritius has one of the highest rates of diet-related non-communicable diseases such as obesity, diabetes and cardiovascular diseases in the world 15 . This change in lifestyle is impacting on the health of our youth as shown by the National Plan of Action for Nutrition (2009) (2010) which revealed that the prevalence of overweight and obese adolescents, aged 12-19 years, is 8.4% and 7.3%, respectively 16 . As a result, the Ministry of Education and Human Resources in collaboration with the Ministry of Health and Quality of life has prohibited the sale of soft drinks and unhealthy snacks in school canteens.
The health and nutrition status of adolescents warrants particular attention, since these young people are the future generation of the country. In light of these findings, the present study was undertaken to evaluate and understand eating behaviours of secondary school adolescents in a multicultural and developing Island like Mauritius. The specific objectives of the study were mainly geared towards assessing Mauritian adolescents' eating behaviours, delineate their nutritional knowledge and correlate it with their eating behaviours. We also endeavoured to determine whether eating behaviours of adolescents have improved and are associated with key socio-demographic factors.
Findings from this study would be beneficial for designing and evaluating health-and nutrition-promotion strategies that are appropriately targeted, as well as providing useful data for the development of further research examining the relationship between health and nutrition-related attitudes and dietary habits among adolescents.
MATERIALS AND METHODS

Study design, subjects and sampling
This study was reviewed and approved by the ethics committee, Department of Health Sciences, University of Mauritius. The study focused on school adolescent (mainly from secondary schools). A list of all registered secondary schools was first obtained from the Ministry of Education and Human Resources. Schools were categorised as rural and urban. Eight schools were then chosen randomly from each category. In each school, one class (Form I to Upper VI) were randomly selected. Approval of the school principals was obtained before the start of the study and written informed consent was obtained from their respective parents. Based on Krejcie and Morgan 17 statistical table for determining sample size, for a given population of 164,278 Mauritian adolescents, the required sample size was 384 for ±5% precision with 95% CL (confidence level) and p = 0.5 (degree of variability) 18 . The final study sample consisted of 384 adolescents (190 males and 194 females), 12-19 years old.
Measuring instrument -Questionnaire
In this research, Mauritian adolescents have been interviewed by means of a written questionnaire. The questionnaire was carefully developed and adapted based on existing validated questionnaires 19, 20 and from previous literature 2, 8 on eating behaviours of adolescents. Close-ended questions were used except for those which contained the 'Other (please specify)' option. The questionnaire consisted of 18 questions and was divided into five main sections:
Section A -Demographics
Contained information on personal data which included age, gender, average family income in rupees per month and geographical location. Demographic questions were included in order to characterise the adolescents in the study.
Section B -Meal
This section was designed to assess the frequency of meal consumption in particular related to breakfast, type of foods and beverages consumed for meals as well as the daily consumption of fruits and vegetables.
Section C -Fast food consumption
This section dealt with the frequency of fast food intake among teens. Fast food was defined as foods high in fat and salt, and low in dietary fibre such as fried noodles/rice, fried chicken, hamburgers, pizzas or 'dholl puri/roti'.
Section D -Snacking behaviour
Snacking was defined as the consumption of foods and drinks between meals. This section assessed the contexts in which adolescents snacked, reasons for snacking and the type of snack foods and beverages consumed. From Table IV , fruits, yogurt, nuts and pudding were classified as healthy snacks while the rest as unhealthy snacks in a view to determine whether adolescents were consuming healthy (or unhealthy) snacks.
Section E -Nutritional knowledge
This part focused on key nutritional aspects, investigating the level of knowledge that adolescents have in this area. Nutritional knowledge was assessed in a view to determine whether adolescents have a good knowledge about healthy foods and eating behaviours, and most importantly, whether this knowledge is translated into healthy eating behaviours.
Pilot Testing
The questionnaire was pre-tested among a group of secondary school adolescents (n= 10) of the same age group. Potential problems and ambiguity with the questionnaire were identified and resolved before the study began. The wording for a few questions was changed for simplicity and to remove ambiguity. After adjustments, the final version of the questionnaire was then selfadministered to respondents.
Data collection
The questionnaire was self-administered. Students filled in the questionnaires during regular class times, and questionnaires were also collected in class. All questionnaire data was checked and verified. Data were collected during the academic year 2010-2011. The language used for this study was English.
Statistical analysis
SPSS 16.0 was used to compute all relevant descriptive statistics and test hypotheses as well. One noteworthy point is the calculation of a 'popularity' score (or weighted mean), explained below, in order to compare the 'popularity' of food items consumed among adolescents.
From Table II , the ('Always', 'Often', 'Sometimes', 'Never') scale was considered as being a 4-point Likert scale, which, by definition, is ordinal in nature but may be treated as interval, on the assumption that the gaps between its options (values) are equal (a common practice by most of today's researchers).
On an interval scale, options may be assigned numerical values so that a weighted mean can be calculated. From Table II , the following assignments were made:
'Always' was assigned the highest value because it reflected the highest frequency of consumption (of food), 'Often' was next highest and so on.
Using a table of frequencies (instead of percentages as in Table 2 ), the scores in the last column are actually weighted means based on frequency of consumption. The more people consume a certain item, the more popular it is. Hence, this weighted mean has been sensibly called a 'popularity score' for the purpose of this research.
For example, the weighted mean (or popularity index) for 'breakfast cereals', from Table  II , has been computed as follows:
where a, b, c and d were the observed frequencies for 'Always', 'Often', 'Sometimes' and 'Never' respectively.
The same principle was used to calculate the 'popularity' score, as shown in Tables 3-4. In terms of inferential statistics, the Chi-square test of independence was performed to determine association between socio-demographic factors and eating behaviours, whereby a statistical probability level of p < 0.05 (5%) was considered as significant, the default SPSS significance level having been set at 0.05. A correlation test (via the Pearson Product-Moment Correlation Coefficient -r) was also performed to determine the relationship between nutritional knowledge and eating behaviours.
RESULTS
Study participants
Among the 384 adolescent participants (12 -19 years), more were female (50.5%) than male (49.5%) and more resided in the urban (55.3%) than the rural (44.7%) areas. The average monthly family income (rupees) of 16.1% of the participants was less-than or equal to 10,000, while it ranged from 10,001 to 70,000 for 70.3% of the participants and greater than 70, 000 for the rest (Table 1) .
Food items and beverages consumed for breakfast
The 'popularity' score shows very clearly Table 2) .
Majority of the adolescents drink tea (51%) followed by milk (42%) at breakfast as compared to fruit juice, water, coffee and chocolate drink (Fig. 1) .
Food habits for lunch and dinner
Respondents did like consuming sausages and burgers but mainly in fried form. At lunch, a salad or fruit would be equally welcome (mean scores of 2.48 and 2.37 respectively). Cooked vegetables were very popular for dinner time among most respondents with a high mean of 3.36, very often accompanied by a raw salad with a mean of 2.83 (Table 3) .
Fast food consumption
As depicted in figure 2, it was found that most of the participants fell into the '1 -3 times a month category' closely followed by either 'once a week' or 'less than once a month'.
A Chi-square test of independence revealed that the frequency of fast food consumption was significantly higher in adolescents from lowincome groups (p = 0.008). Meal skipping patterns Figure 3 illustrates the frequency (%) of skipping breakfast among participants, and the frequency (%) of having lunch and dinner among adolescents. Figure 3 shows that 68% of the participants skipped breakfast, however, with only 6% skipping breakfast always. No significant differences (p > 0.05) were found between socio-demographic variables and breakfast skipping. A similar pattern was observed for lunch and dinner consumption as shown in figure 3 , whereby most of the participants always had lunch (84.1%) and dinner (92.4%). It should be noted that none of the participants reported 'never' for having lunch and dinner, i.e. participants never skipped lunch and dinner.
Snacking behaviour
A very high percentage of adolescents (84%) from this study reported that they consumed snacks in between meals. Incidentally, via a Chisquare test, female adolescents (p = 0.010), urban residents (p = 0.030) and those from low-income families (p = 0.011) were found to be more prone to snacking behaviour.
Fruits and yogurt appear to be the most popular snacks with respective means of 5.57 and 4.55. However, snacks like cakes, pastries, biscuits with cream, savoury snacks, sweets and chocolates follow immediately after in terms of popularity, all with means higher than 4 (out of a possible 7) ( Table  4) .
A strong majority of adolescents drink either water or juice (76% and 52% respectively) between their meals as compared to tea, fizzy or milky drinks as shown in figure IV.
Nutritional knowledge
The majority of the adolescents (78.9%) do recognise that breakfast is, by far, the most important meal. All the remaining questions yielded a very high percentage of 'Yes' as answer (all above 80%), indicating that adolescents were very well aware of the type of food that they should consume or that they were very health-conscious. However, negative correlation coefficients indicate that, despite the fact that adolescents are fully aware that they should reduce their fat intake, they will still not opt for low-fat lunch or dessert (p = -0.147 and p = -0.186 respectively).
The correlation between 'Keeping sugar consumption down' and 'Adding sugar to drink' was not significant. Nevertheless, a weak and positive correlation indicates that, even though adolescents know that sugar intake should be kept to a minimum, they still add sugar to their drinks (p = 0.160).
DISCUSSION
It is important that adolescents eat three meals per day, with special attention to breakfast, labelled as the most important meal of the day 21 , as evidence suggests that breakfast contributes to well being in a number of areas: nutritional adequacy, body weight, and cognitive and academic Assigning values of 7 to 1 were assigned to 'Daily', '4-6 times a week', '2-3 times a week', 'Once a week', '1-3 times a month', less than once a month' and 'never' respectively, a 'popularity' score was computed for each snack item as shown in last column.
*Note that this was a multiple response question (hence, the total not being equal to 100%) . Nonetheless, despite the benefits of breakfast, it is the most commonly skipped meal of the day and has become a worldwide problem among adolescents 22 and Mauritius is not an exception to this trend. Compared to a study conducted among Malaysian adolescents, which have reported that 79% adolescents skipped breakfast 23 , our study has shown that 68% of the adolescents omitted breakfast of which only 6% reported as always skipping breakfast. This shows that breakfast skipping among Mauritian adolescents is a less common phenomena compared to prior study.
Lunch skipping, on the other hand has not been found to be a major problem amongst Mauritian adolescents as 84.1% of the participants reported as always having lunch. Studies have also shown that dinner is the most frequently consumed meal among adolescents and the present study is indeed in agreement with these findings showing that majority of the adolescents (92.4%) always had dinner 2, 8 . Therefore, based on the overall findings of meal skipping, it was established that breakfast was indeed the most commonly skipped meal compared to lunch and dinner among Mauritian adolescents. This finding is consistent with previous studies, which also tend to show that adolescents skipped breakfast more than they skipped lunch and dinner 10, 21 . The socio-demographic characteristics of breakfast skippers were also investigated in the present study. Previous studies have shown that breakfast skipping is typically more prevalent in girls, older adolescents, adolescents residing in urban areas and those from low-income families 8, 22, 24 . However, in the present study regarding breakfast skipping behaviours, no significant differences were established with respect to gender, age, family income and place of residence.
Majority of the adolescents admitted skipping breakfast because of lack of time (79.2%); less common reasons included breakfast is boring (25.9%), to stay slim (9.3%) and to lose weight (4.6%). Similarly, adolescents from Australia 9 and the United States 10 reported lack of time in the morning as the most common reason for skipping breakfast. This may be explained by the fact that adolescents sleep late, wake up late, and this combined with early school start times results in poor time management in the morning 7 .
Studies have reported that meal skipping is one of the unhealthy weight reduction method used among adolescents, especially female teens 10, 25 . Data in the United States has reported that breakfast skipping is more prevalent in female adolescents, being more conscious about their body image, breakfast skipping is used a weight control method 8 . However, it should be highlighted that in the present study, "weight reduction" was not the main reason for breakfast skipping. This may be one of the reasons for the negative association between gender and breakfast skipping observed in the present study.
It is not only important to have breakfast, but breakfast contents are equally important for healthy living. This study also investigated the types of food and beverage consumed for breakfast to recognise whether breakfast was healthy. Most breakfast eaters included cereals or bread with butter / margarine in their breakfast. Few also included a fruit in their breakfast. This shows that most adolescents who have breakfast were consuming healthy food items. Similarly, breakfast cereals are popular among adolescents in the United States, Canada, the United Kingdom and Spain and the inclusion of breakfast cereals in the diet has a positive impact on total macronutrient as well as micronutrient intakes because of their nutrient fortification in adolescents 10, 26 .
Tea was the most popular breakfast drink among Mauritian adolescents (51%). This is in contrast to other studies which have found that milk was the most popular breakfast beverage among adolescents in the United States, Canada and Europe 10, 21 . Calcium intake, on the other hand, among this age group is of particular concern because bone calcium accretion is highest during adolescence 27 . Only 42% of the adolescents mentioned about consuming milk at breakfast. However, it is worrisome to find that most of the adolescents do not consume milk as the intake of milk at breakfast has been positively associated with increased calcium intake. As such calcium intake of these adolescents might be inadequate and they might be at risk of developing osteoporosis later in life 28 .
High-fat processed meat such as burgers or sausages were frequently included in adolescents' packed lunch from home and it should be highlighted that they were consumed mainly in the fried form. This finding is consistent with a local study conducted by Oogarah-Pratap 13 which has also reported that the consumption of sausages and burgers is high among Mauritian school adolescents. This may be explained by the fact that sausages and burgers can be prepared quickly and easily making them a great choice for working mothers 13 .
Fruits and vegetables are vital components of a healthy diet and protect against certain diseases such as heart disease and some cancers 29 . Consumption of fruits and vegetables is of concern among this age group as several studies have reported that adolescents have a low intake of fruits and vegetables 13, 29, 30 . However, in the present study, fruits and vegetables intake appeared among adolescents appeared to be adequate at meal times. For instance, one serving of cooked vegetable was very popular at dinner time. Moreover, adolescents frequently consumed a salad for lunch or dinner and included a fruit in their lunch.
The previous study amongst Mauritian adolescents showed that 14-20% of the adolescents consumed fast-foods at least four times a week 13 . In this study, fast foods intake was reported by 100% of the adolescents surveyed. However, majority of the adolescents (30%) consumed fastfoods one to three times a month and only 6% of the adolescents consumed fast-foods at least four times a week. This shows clearly that fast food consumption in Mauritian adolescents has declined. This may be due to the rising cost of fast-foods available in fast food outlets. However, it was found that adolescents from low-income families tend to eat fast-foods more often. It may be that fast-foods such as 'dholpuri / roti' and fried noodles which are available on the roadside areas are being consumed a lot among these adolescents as they are cheaper and accessible.
This study found that 84% of the adolescents snacked in between meals. Similar to Savige et al. 24 , we also found that female adolescents were more likely to snack in between meals than male adolescents. Consistent with previous studies, we also found that adolescents residing in urban areas snacked more often than their rural counterparts. Furthermore, it has been reported that snacking among adolescents occurs more often in subjects from families with higher incomes. In this study, however, it was found that adolescents from both high and middle-income families consumed snacks more frequently. Finally, no relationship was found between snacking behaviour and age. This is in comparison to other studies which have found that snacking among adolescents occurs more often in younger than older subjects 11, 24 . This study also found that majority of the adolescents snacked in the afternoon and the principal reason given by adolescents for taking mid-afternoon snacks was to appease hunger. This may be explained by the fact that adolescents are hungry after school since snacking is not permitted during class time and consequently the first opportunity students have to snack, following the lunch break, is after school.
Oogarah-Pratap et al., 13 reported that 42.3% of the adolescents consume sweet fizzy drinks which were mainly purchased in the school canteens. However, in the present study, majority of the adolescents reported drinking water (76%) or fruit juice (52%). Consumption of sweet fizzy drinks was found in 21% of the adolescents surveyed. This decrease in the consumption of sweet fizzy drinks can be attributed to the government policy to ban the sale of soft drinks in the school canteens.
Survey of the snacking patterns revealed mixed results. Healthy snacks such as fruits and yogurt appeared to be the most popular snacks. However, unhealthy snacking pattern is still widely prevalent. Snacks like cakes, pastries, sweets, chocolates, biscuits with cream, packaged savoury snacks are consumed by most of the adolescents surveyed. An increase in the consumption of fruits may again be due to the enforcement of regulations banning the sale of unhealthy snacks in the school canteens and promoting sale of fruits and other healthy snacks. These results clearly reveal the positive impact the Government regulation and policy has had on the eating behaviours of our school-going adolescents.
The current study showed that majority of the adolescents was knowledgeable about healthy foods and eating behaviours. Nonetheless, correlation between nutritional knowledge and eating behaviours revealed that nutritional knowledge is not being translated to healthy eating behaviours. For instance, adolescents were fully aware that they must reduce their fat and sugar intake. However, they did not choose a low-fat lunch when buying lunch outside or choose a low-fat dessert at dinner time. Moreover, majority of the adolescents reported that they add sugar in their morning drinks such as such as tea, milk, chocolate drink and coffee and it is worrisome to find more than find 49% of the adolescents adding more than one teaspoon of sugar. Similarly, 78.9% of the adolescents answered that breakfast is the most important meal of the day but 68% were still skipping breakfast. This behavioural pattern could be due to varied factors such as poor time management in breakfast skippers, easy availability of certain foods, affordability and peer influence. These factors need to be further identified and investigated to change the eating behaviour of adolescents from unhealthy to healthy.
CONCLUSIONS
Adolescents in this study were found to skip breakfast more than lunch and dinner. However, breakfast skipping was found to be a less common phenomenon amongst Mauritian adolescents, and lack of time was given as the main reason for failure to eat breakfast. The consumption of healthy foods such as breakfast cereals, fruits and vegetables was quite high. Nevertheless, particular area of concern was the low consumption of milk at breakfast and high intake of fried sausages and burgers at lunch.
Fast food consumption is a universal phenomenon amongst adolescents. However, present study has shown a general decline in fast food consumption. Nevertheless, it was observed that fast food intake was more common amongst adolescents from low income group who may be consuming roadside fast-foods that are cheaper. Snacking is highly prevalent among Mauritian adolescents. Consistent with previous studies, it was found that snacking occurs more often in female teens, adolescents residing in the urban areas and those belonging to the middle and higher income group. However, snacking patterns appear to be taking a healthier trend with a decline in consumption of sweet fizzy drinks and inclusion of fruits and yogurt as snacks. This may be attributed to the government regulation banning the sale of soft drinks and unhealthy snacks in school canteens. Correlation between nutritional knowledge and eating behaviours has shown that nutritional knowledge of adolescents is not necessarily translated to healthy eating behaviour and reason for this needs to be further investigated. Finally, this study reveals that the eating behaviours amongst Mauritian secondary school adolescents have shown some improvement compared to previous local studies. However, further studies incorporating a wider section of youth need to be undertaken to know the eating behavioural patterns in Mauritian youngsters.
Recommendations of the study
We propose the following recommendations and possible avenues for research:
As most adolescents reported skipping breakfast due to lack of time, health and education authorities should explore the possibility of introducing breakfast school meal program. Nutrition education targeting adolescents should be strengthened and intensified, and geared towards more specific sub-groups (e.g. adolescents from low income group). Investigate the factors responsible for not translating nutritional knowledge into behavioural change towards healthy eating to improve the eating patterns of adolescence. The Government and authorities in Mauritius should explore the possibility of enforcing regulations outside the school canteens to ban the sale of unhealthy snacks and beverages especially to children and adolescents.
